Mechanism of KCN inhibition of photosystem I.
Experiments with chloroplasts and purified spinach plastocyanin suggest a mechanism for KCN inhibition of Photosystem I. KCN inhibition can be bypassed by a detergent or reversed by replacement of the inactive plastocyanin. KCN bleaches and inactivates purified plastocyanin. KCN releases copper from chloroplast membranes and from purified plastocyanin. Cyanide does not bind to the apoprotein produced when plastocyanin is treated with KCN, and KCN-produced apoplastocyanin has a N-ethylmaleimide-reactive sulfhydryl group not found in holoplastocyanin. Apoplastocyanin is not active in restoring Photosystem I activity to plastocyanin-depleted membranes. Holoplastocyanin restores Photosystem I activities to plastocyanin-depleted membranes prepared from either control or KCN-treated chloroplasts to about the same extent. KCN-treated chloroplast membranes are found to have higher amounts of apoplastocyanin than do control chloroplast membranes. These results offer evidence that KCN removes the copper from plastocyanin in the chloroplast membrane, leaving the inactive apoplastocyanin which is unable to transfer electrons to Photosystem I.